Let d be a positive rational number. We prove the existence of infinitely many pairs (A, B) of disjoint finite subsets of N with 
Introduction and Main Result
Arithmetical properties of binomial coefficients have been studied by many authors (cf. [1] , [3] , [4] , [5] ). Of particular interest is the sequence of middle binomial coefficients d n = 2n n . Moser [7] proved that no d n is a product of two others. That is, the equation
has no solutions with a, b ≥ 1. Erdős [2] proved that In particular, taking d = 1 we provide a positive answer for Question 1.
Proof of Theorem 2
In this section, all subsets of N are assumed to be finite (unless explicitly specified otherwise). Given a pair (A, B) of (finite) subsets of N, denote
The main component of our proof is
Then G is closed under multiplication and division by 2 (i.e., {2 Proof. Let n, m, r be positive integers and assume that n, m, r, n − 1, m−1, r−1 are distinct. Take
Observing that
for each t > 0, we obtain 
, that is r(2m + 2n−1) = 2mn.
Let k be an odd integer and put
Taking a large enough k, we get that r, r − 1, n, n − 1, m, m − 1 are distinct integers larger than M. Note that 2m + 2n
. Thus we get r(2m + 2n − 1) = 2mn and so F (A, B) = 4.
Proof of Proposition 3. We begin by proving that for each l ∈ Z, M ∈ N there are infinitely many pairs (A n , B n )
−1 , we may assume without loss of generality that l ≥ 0. Write l = 2t + s with s ∈ {0, 1}. Assume first that s = 0. Lemma 4 enables us to construct an infinite sequence of pairs
Otherwise t = 0 and put Proof. Table 1 provides for each c ∈ {1, 3, . . . , 15} a pairs (A, B) with Given a positive integer n, let [n] 2 denote the binary representation of n. Thus, [n] 2 = ε t . . . ε 0 is a binary word, with n = t k=0 ε k 2 k and ε t = 1. Let ν(n) denote the 2-adic valuation of n (that is, 2 ν(n) is the exact power of 2 dividing n).
Proof of Theorem 2. Write d = x y with x, y ∈ N. A theorem of Kummer [6] implies that for most numbers k (i.e., for a set of density 1) we have y | 2k k . Thus, we may take a k 0 ≥ 8 such that for some l ′ ∈ Z. Thus we will get
and the Theorem will follow then by Proposition 3. Construct by induction a sequence of odd positive integers (K n )
given by
. Thus, we may assume that K 1 > 15. Note that K n+1 < K n , unless K n = 1 (in which K n+1 = 1 as well). Let m denote the maximal index with K m > 15. Put
and
Thus c ≤ 15. Since K m > 15 we obtain that min(A 0 ∪ B 0 ) = b m ≥ 8. Note that a n = b n + 1 and thus 2an an 2bn bn = 2(2a n − 1) a n = 2 2−ν(Kn+1) K n K n+1 , n = 1, 2, . . . , m.
Since a 1 , b 1 , a 2 , b 2 , . . . , a m , b m are distinct, we conclude that F (A 0 , B 0 ) = 2
for some l, l ′ ∈ Z. It can be easily observed that [b n ] 2 is a prefix of [K] 2 for each n ≤ m. Thus, our assumptions ensure that k 0 / ∈ B 0 . This completes the proof. 
